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INTRODUCTION. 


i\  TiiK  loi.i.owiNc  p.\(;i:s 


art'   fjivfii    illustrations    and    short    (li-striptions    of 


niinilKT   of  lypiral    nnHltrn    liijfhway    l)rij|j{»s   <l»sif{nfd   by  us,   Iiuilt   undtr 
op«'n«'(l     to    lralli(     during     tht-    ytar     ic)cx).      ICacli  oxamplc     rt-prcst-nt 


ipti 

our   suix-rvision, 


mil 


i-onlormini;    l<>    llu'    In-st     mixk-rn    pra<  ticf. 


s    a     prrmam'til     strudurf 


murli    cart-    haxinK    l)ccn    fxt-rcist'd    ti>    s»' 


etlK-ifiK  y,  economy  and  pk-asin>;  appt-aranct-  in  iht-  lijjhter  and  less  <>xpensivc  brid>;t" 


rur«' 


subj^tfd    to    iIk-    heavy,    lonstant    trallii    of    i 


in  thd 


Thv 


pr. 


>bk' 


ni|>ortant   highway? 


authority  as  of  sulticit-nt   import. 


ms    of    brid^jf    inKimtrinK    an-    gradually    U-comin^    ri'<  oi;ni/i-d    bv    thoi 


of 


in<v,  vwn   in   apparently  simplt-  cist's,  to  w.irrant  the  rt-tt' 


ntion 


specialists  in  this  work  if  tin-  pt'opit-'s  moiu'y  is  to  lie  expcnd«?d  fconomiially  and  t'tTt.tivt'ly 
lnstan(>s  art-  only   tix)  numt'rous  of  insfcure   foundations   and   the  ^ross   and  danKt'rous   misuse 
of  material   in   structures  designed   and   built   under  the   direction   of   th 
distinctive    problems    of    brid^je    construction.      If  immediate  disaster    dnc 


ose   un;  -quainted   with   the 


efforts  of  this  kind,   and  the  files  of  the  technli  al  press  liear  witne 


s  not    attend    misguided 


it   dii 


ss  to  the  frequency  willi  which 


years   of   service   sullices   to  wear  out  the   structure   :ind   render 


necessary.      The    system   of    adopting   a   tlesign    from    a    numlx-r    submitted    bv    compel 


replac<-incnl 


companies  without  careful  scrutiny  bv 


Onix?    fret?d    of    the    restraint    of 


an  experienced  brid^;c  engineer  is  scarr« 


pel  lilt; 


brwlge 


U'Ns  (MrnHNiiiji, 


a    properly    tirawn    and     rigidly    enforced        lecificaiioi 


siderations  of  excellence  in   design   and  of   graceful  appear.ince  are  thrown    ,,.  the 


wiiid- 


th, 


efforts  of  iiMTipftiMrN  to  undiThid  e.u  h  oilur  iiii<l  »«•(  iirr  (Uv  .onli^irl.  An  illusl'^  itinn  ol  iht- 
evil  effcits  of  »ui  h  a  •iVHtcm  is  .ilTorck'd  by  iht-  :il)s<tm-  .il  pr,nii.  illv  ;inv  impi  .x<  imiil  during 
the  ln«if  fiftwn  ve.irs  in  tlw  d<siyn  or  .  misirui  tion  of  I  .ii\  \\  .irrcn  1 1  uss  spans  liinuel  <uit  l>v 
thf  aviTaj;.'  Iirid^r  t.inipanx  ulxii  i)nl  fonrd  to  conli.rni  .  los«l\  lo  a  ^;«mkI  and  roinplvlo 
sjM.  iti.  ation  and  pn.|Hr  ins|M'.  lion  in  slinp  ami  (i4'ld.  I  lu'  llinisy  I  ^  lior.l.  r.Kl  lal.raU,  rxc-.s- 
si\rly  li^;|^|  snlions  in  latli.  i.l  hand-rails,  .orrmU'd  inalirial,  a  lary.-  iwn  .man*-  ol  <UI,m  li\f 
(u-ld  riv.ls  and  |«M.r  nialfi  Is  and  workniaiisliip  in  painlinn  ,,rr  sonu-  ol  tlir  .  ons.'f|m-me> 
ol  cnlriistinK  llu'  «ork  en,  y  to  llu'  conlradinn  l.rid^.•  .oinpany  uillioiit  thv  ilu-rk  ol 
adfCjiiatf  siilHTxision  liy  an  .nuim.r  ol  .xihi  itn.  «•  in  liridur  design  and  i  onstrii.  tion.  Kor- 
fnnatfly  this  is  U-inx  r«'im'dii-d  l,y  llu-  Krowini;  .lisposilion  of  nnini<  ipalilirs  to  .'mploy  .■onip.-t.'nt 
liridj-f  «-nKin.-,Ts  to  prrpan-  llu-  dvsiyns  and  sj),'.  ili<  alions,  iv(|uir»'  pro|Hr  insjMM  lion  in  shop 
anil    h«-ld,    and    ^nv    (H'rsonal    sii|)«T\  ision    lo   llu-  work    lhrou|;lioiil    its    pro^rfss. 

Snirr  our  altt'ntion  is  dfXoU'd  alnicM  «-\.  lusix.ly  li)  reporting  upon,  dcsij-ninj;  and 
supervisinK  tht-  ronstru.  lion  of  sl,.,.|  and  r.inlon.-d  .  on,  iVU-  hridj-rs  and  l.uiUlinns,  in  whi.h 
Wf  haw  a  \.-ry  larnr  pra.ti.v.  \\v  arv  parii,  ularly  wi-lj  <|ualili.<l  lo  r.ndtr  .llii-i.-nl  s,-rv  i.v  lo 
muni.ipalillfs  in  thf  ronnr.  lion  oullin.'d  ahox,..  As  xvi-  art-  not  ..n^'aH..!  ii  the  .ontra.linj; 
huHUrss  and  havf  no  inl.rcsl  in  om-  malarial,  sysU'in  of  rvinlor.vmrnl  or  ly|K'  of  l)ridn<- 
o\.r  anotluT,  ac.  uratr  .omparalivr  .•sijmal.s  from  an  unl.ias,.d  poini  ,,f  x  i,.u  an-  always 
sulinilllrd  to  llu'  pur.  has,.r  in  ord.'r  that  lu-  „,ay  cUvidf  upon  llu-  most  suitahU-  kind  of  bridge 
lor  llu-  silualion.  Our  familiarity  with  llu-  m.-lhods  of  s«-<urinn  unyi.-ldinj;  foundations  and 
<-f|Ual    .-xivrii-n.v   with    siwl    and    r,-inl..r,  .-d    .oncrt-l.-    as    mat.-rials  of    .onslru.  lion   t-naliU-    us  to 


Mr\»'  ii  iiiiiiiiripiilily  iiiiK  li  Uli.r  tli;iii  llic  fnuimvriii).'  ttti  .  ■•  ,,1  :i  i  onlrjirlinj;  i  (.tii|)iiii>, 
whirh    is   iiilrr«sl,il    only   in    M'llinn    «.nc    pari ii  iil.tr  iKinrncKl'  iit  «T«Tlin>;  one   piirliciihir   [\pc 

of  briilKt'.  Apart  from  iIk-  roiilrai  tor's  hn  k  of  inti-nst  o.  « x|H'ri«n(  «•  with  the-  w«irk  as  a 
whol-.  it  is  s.lf^-\i<l«nl  that  onuim.  rinj;  a<l\i<r  paid  lor  in  thr  prirv  of  tlu'  hriil>;«-  is  wiirthk'ss. 
Sum.  ..:i\iif,  lo  Ih'  of  any  vahic,  must  !>«•  pai<l  for  <lir<rtly  ')y  tlu-  pun  lias*  t,  an<l  iIm-  «-nKin»'»T 
should   In-    his    riprisintatix*',    and    not    an    olhrial    in    tlu-   pay  of  iIk-  contrai  tin^;   i  ompany. 

Ik-lifviiiK  'that  tht-  a<l\  iif  of  s|m-i  iaiisis  in  hrid^c  vnKiiMvrinf;  will  Im-  uclronit'd  l>y  many 
iminiiipal  .  .rixirations  in  Canada,  as  it  has  lonn  Utn  in  th«-  rnit«-d  StaUs  and  Kurojn',  we 
iiivilf  (orr.  -|)on(ktin'  with  r«s|),(  t  to  projortf<l  work  or  any  hrid^;«'  or  strut  lural  problem. 
No  Ix'tttT  ^u.irantt-«-  of  th«-  (  haraittT  of  our  work  is  rcr|iiiri-d  than  thi-  fai-t  that  in  noiit;  of 
our   bridges    has   a   last-   of   failurt-,    ir.ii  k   or    (law   cxviirrcd. 

Rarhkk  &  YoiNi;, 

Hrid){e  and   Siruitural    Kn>;im'crs, 

57   .\<k'I:ii<k;  Strct't   Iv'st, 

Toronto. 

January   27th,   ii)ic). 
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STEEL    HIGHWAY    BRIDGES. 

THF  UNIFORM  I-XCELLF-NCK  of  structural  steel  with  the  increasing  price  and  poor 
Cualitv  of 'timlK^r  has"  resulted  in  the  practical  abandonment  of  the  latter  as  a  material  for 
bridge  .onstruction  except  in  parts  of  the  country  where  timter  is  cheap  and  plent.ful.  n  the 
P-,<,re  populous  districts  it  is  now  n.>  longer  us^-d  for  f1.M>rs,  steel  strmgers  and  re.nforced 
concrete  rtoor  slabs  having  l^en  found  much  more  economical  in  the  end  on  account  of  the 
frequent  renewals  necessitated  by  rapid  wear  and  decay.  Even  in  the  spar^a-ly  settled  reg.ons 
of  New  Ontario,  the  use  of  timlx-r  fl.H.rs  in  bridges  built  by  the  Provmcud  (unernn-.ent  >s 
reg'.rded  as  a  temporary  expedient,  proxision  being  made  in  designing  for  the  suhst.tufon  of 
concrete    floors    when    the   tratlic    Ixu-omes    heax  y   and   limln-r   Ix-comes   scarce   and   p<.or. 

While  great  progress  has  Ixen  made  toward  ,x-rmanent  bridge  construction  by  the 
extensive  emplovment  of  steel,  neither  excellence  of  design  nor  the  valuable  properties  of 
the  material  remove  the  necessity  for  care  in  fabrication  and  erection.  1  borough  mspe-.tum 
in  shop  and  field  bv  expe-rienced  inspectors  is  th-  only  meth.Kl  of  ensuring  that  the  pl..ns  and 
spe.-ifi'.tions  of  the  designing  engineer  are  executed  with  absolute  hdeh.y.  M.hou  -t  he 
t.mp....i..n  on  the  part  of  the  .ontracting  bridge  .ompany  to  unload  corroded  and  pUted 
.material  upon  the  municipality  is  often  t,K>  great,  .and  steel  whi.h  has  sullered,  through  rust.ng 
in  the  st.Kk  piles,  a  loss  greater  than  ten  years  of  service  would  entail,  frequent  y  hnd.  its 
wav  into  the  work.  The  laxity  which  makes  this  possible  is  likely  to  result  in  held  painting 
of  ■.  character  no  Ix^tter  than  that  of  the  steel  supplied.  In  all  our  work  the  necessity  or  rigid 
inspe.tion   is  recognized,   both   during   f.abri.ation   in   the   shops  and  erection   at   the  bridge   site. 
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As  a  result  of  inadequate  inspection  during  construction  and  infrequent  and  careless 
painting  while  in  service,  it  is  difficult  to  predict  the  life  of  many  steel  bridges  xvithout  careful 
examination  by  an  expert.  If  properly  designed,  constructed  and  maintained,  a  steel  bridge 
should  last  at'  least  fifty  years,  but  so  little  caro  has  Ix-en  exercised  in  connection  with  a  great 
number  of  highway  bridges  that  they  cannot  last  half  of  that  time.  The  careless  or  incompetent 
builder  responsible  for  such  structures  will  defend  himself  on  the  ground  that  fifteen  or  twenty 
years  ago  the  art  of  bridge  building  was  far  less  advanced  than  it  is  to-day.  While  this  is  true, 
it  is  no  reason  why  bridges  built  at  that  time  should  not  be  in  excellent  condition  now,  for 
the  famous  Britannia  and  Conway  tubular  bridges,  built  sixty  years  ago,  are  in  service 
to-day,    and    are  carrying    some   of    the    heaviest  railway    traffic   in    the    British    Isles. 

It  is  to  Ix?  regretted  that  so  little  attention  has  l)een  given  in  the  past  to  the  appearance 
of  steel  highway  bridges  in  Canada.  Frequently  careful  re-designing  will  greatly  improve  a 
structure  from  the  aesthetic-  point  of  view  at  no  increase  in  cost,  and  in  very  many  cases 
the  expenditure  of  a  small  additional  amount  in  order  to  employ  a  curved  top  chord  or  to 
substitute  a  latticed  hand-rail  for  one  of  gas  pipe  will  result  in  a  most  gratifying  improvement 
of  appearance.  Fortunately,  there  is  an  increasing  willingness  on  the  part  of  municipal  councils 
to  approve  of  a  slight  additional  expenditure  for  this  purpose  where  the  bridge  is  situated  in 
a   populous   district  on    a   much-travelled    road. 
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SRIGLEY    STREET   BRIDGE.  NEWMARKET.  ONT. 

STFI'L    BF\M    BRlIKiKS,    consisting   of  I-lx-anis   siippork-cl   laU-r.illy   liy   cliannel   cross- 
are 'cronomic;>l    up    to   spans   of  35    f«'*^^t-     'I'^^'y    •"•^'    ■"'"■''  P*-"""'^'"^'"'    »'='"    •^"^''    "'"'^^ 
since   the   thickness   of    metal   in    the   In^ams    is    greater  than    in    many    members   of  truss 
s     and   on   this   account    will   not   so  t|uickly   deteriorate   by    rust. 
The  bridge    illustrated    is    on    Srigley    Street,   Newmarket,  and   was  design. -1  lor  :i   15-ton 

Span,  30  ft.   clear. 

Roadway,    Hi   ft.,  with   4-fl.    siikw.ilk. 

Fkxjr,   (>   in.    reinforced   concrete. 

Contractor,    K.    C.    Lewis,    Toronto. 

Cost   of   abutments   and   suix-rstructure,   81,511- 


Vane  ,- 


SRIGLEY    STREET    BRIDGE.  NEWMARKET,  ONT. 


I'aKC  ■) 


BRIDGE    OVER    HIGHLAND    CREEK,  TOWNSHIP   OF   SCARBORO'. 

DFCK  TRUSS  BRllMiKS,  in  xvliuh  the  trusses  :.ro  undcTiieath  the  floor,   should  always 

Ik.    used    in    preleren.e   to   ihrou.'h    spans    where   the   height   of   the   roadway   above   the   strean, 

^\nZL\U     Hv  reason  ol   the  nuuh  sn.aller  distance  required  l>etween  the  trusses   and  l^.tween 

h  .   UrL   seats   and   the   water,   a  n.nsid.rable  saving   in  Ix.th   stcH-    and  ahutUK-n,   masonry     s 

e.tel   over   the  through    tvpe-   of    stru.ture.     In    ability  to  resist    wnnl    pressure    and    v>bra,  on 

il   spans  are  much  siV-or  to  pony  or  low  truss  designs,   whi.h   are  necessardy   wthout   top 

'""'''"'  S^^'lta  relating   to  the   typical  deck   span    illustrated    on    the  opposite   page    are  given 
lx-lo\v : — 

Span,   4J   ft.,  centre  to  centre  of  iK'arings. 

Height  of  roadway   from   ordinary   low   water.    17   It.    D  in. 

Distance  centre  to  centre  of   trusses,    10  It. 

Floor,   ()   in.    reinforced   eoncrete. 

Cost  of   abutments,    sujierstructure   and    tilling,  Sj,M57. 


PaKc   10 


BRIDGK    OVF.R    HIGHI.AN!)    CRKKK.  TO^VNSHIl'    OF    SCARBORO 


r.iKc  II 


WKSTON   ROAI)  BRIDCK  OVF.R   BLACK   CRKEK.  TOWNSHIP  OF   YORK. 

|•()\^■     TKl'SS    !!Kll)(ii:S,   ulii.h    ;ir.'    iiol    hi,s;li    <n()iii;li    In   iHTinil    verhfad    \:>UT.t\ 

l-i-:.cin!.',  .M-c  11-1(1  l->i-  >liiirt  sp.ins  u  !„■  i-  lliori-  is  not  suHi.U'nl  \w\n\n  iilxne  llu-  waUr  lor 
.l.M-k  si'rucliMvv.  I  he  Im-I  pra.  tii»-  <!<>»•■.  not  s.imtion  llu-  us<-  of  pony  Inis-,  (lcsii;ns  lor  spans 
owr  .|<)  Ir.l  on  a.iount  ol  llu-  .lillirulty  ol  proviilini;  salisl„.l..ry  lalcral  support  to  llu'  to;' 
,hor(l.  Ihis  nu'nilHM-  shoilUI  Ik-  ol  box  so  lion,  tlial  is,  l)iiilt  up  ol  lu,.  ani;lrs  and  a  ...v.T 
plat.'  or  two  .hanmls  ami  a  ,o\rr  plalo  in  llu-  lorm  ol  a  liox  willi  <>p,-n  bottom,  llu-  1 -.Lord 
ronsistini;  nu-:rly  ol  two  an-lcs  pla.  .-d  Lack  to  l-a.  U,  althonijh  still  iist-d  to  a  .■onsuli-ral.U- 
t-Mt-nt     in    sonu-    pla<«-s,    is   oi)j<-i  lionahli-    lu-iaiiM-  ol    its   lark   ol    lat«-ral    slillr.i-ss. 

111.-     illiislratin.i     shows    a     typi.  al     pony   truss    bridii.-,     with    box     cliords     and     latticed 
hand-rail. 

Span,    44    It.,    c.-ntr.-    t.^    ((-ntic    ol    iH-ariiiijs. 

Koadwav,    jo   It.,    wilh    s-lt.    sid.-walk. 

|-"loor,    TO    in.    ri-inlorc-d    .-oner;-!.-    and    |)a\ini;    hrick. 

Ili-i^ht    ol    lloor    Ironi   low    ual.-r,    i^   It. 

tost    ol    slc.-l,    81,7X7;   cost    ol    concr.-ti-    aluitiiu-nts   aiul  lloor,    Si, 1)^7- 


Pauc   1-- 


WESTON    ROAD    BRIDGE    OVER    BI.ACX    CREHK.  TOWNSHIP    OF    YORK. 


r.iKc  1.1 


GRUBBE  S    BRIDGK.  TOWNSHIP    OF    ETOBICOKE. 

THR<)l.-lill     I  KISS    l$Rll)(.i;S   .lilUT   h.,n,    pony  l,-.is>    striuluas   in   Ix^inK   "I    7"" 'y"' 
dcnth  ,0  m   k.  Z   us..  ...    .op   la,..,-.l  l..-M,in,.   possibK-,  ;,n.l,  as  .lrc..ly  nu-nfonc.  .  suppan.     he 

tZ        ,0       pans  o.    uJ.„   1.-..     Tlu.  ,lo.,l,l.-in...rs.v.ion    W  ar,vn   .russ   w.  1,   ..^lu   puds 
:    ,,.vo      .or    ...ul.lH.-s    U,Ulu>.    ,illus„:.,c.,l    opposi,..,    possesM-s    .lu-    a.lvan.agc   of    rcqu-nn^      lu. 

Thr..,:::    ;     .1  ri  1'''       ,:      .ns.U.rai,lv  .n.,an..<...  by  .h.  .rea.  hcrous  na.urc  of  the  foun.la.u.n. 

K<        h  i   u         .   c    'uouK   s...urinu   H...-.  o.    .lu-   rapid  -  urr.n.   upon   .h.  so,,    so.l   at   .lus  ,Km,. 
lK<l.    H«nit.  K  .  ,.,,,.,„K   th..   stroani   1k.<1.    unusually  vMi^nsivf   p.hns;  o, 

,sf    inxohini;    tlu.    us^.    ot    a    row    ol    anchor    pilfs   ni    llu- 


and   thf  trndon.  y   o.    Ihf   bank    to  n 
i-;uli    abu.nH.nt    was    ri.(|uir».|l,    in   one 

l„  which   the  abutnuiit   piles  were  .-..nnected  by   steel   ro..s. 


rear, 


Span,    1)2    I..   i>  in.,    c(.n.re  to   (entre    o.    heariiii^s. 

Wid.b  o.    roadway,    H.   tl.    .tear. 

Ileii;ht  o.    tloor   abo\e   ualer,    IJ    It.   ."^   in. 

I-'loor,   (1   in.    reinforied  lomrele. 

tost    of    pilini;,    abulnienls,    steel    superstructure   and 


lillinu 


Si>,^()_V 


I'.iK'C   M 


ORUBBES    BRIDGE,  TOWNSHIP    OF    HTOBICOKE. 


I'aKL-    15 


BRIDOK  OVHR  HOI.l.ANI)  RIVKR.  NHAR  BRADFORD.  SIMCOK  COUNTY.  ONT. 

Till.-  iioii  \Ni)  ri\i;k  .1  this  i..m.i  i-  v«Ty  >i>»;ui-i^  "<■''■'  ''^'"S  ^''"'"'  ""■  '^•^_''' 

l:„..r,-.l    M.ppor,    t..  p.U-.       I'-.r  ll.is  vr:,.nn     ..lur    llu    I"  '  "^  " ' "     '  ,        ^^^,„,^         i"   „„    „„.,,. 


l()iin;':ilii>ns   thv   cDnrn-tc   \\:is  Umll. 


\v:is    iulopKd    MS    iH-in^;    sonicwlial 


niiniiiii   or   i<  <•  ■>.,   :i.v..unt    of   llu'   .u:m1v   <1,;k1   «  mKt. 

i::i(li    -pan.    HKi    II.    (.iiHf   lo    iiMlr.-    ol    UiMiinii-. 
Ko:i(hv;i\.     io    II.    ' '"'M''    of    liiMul-i:iil-. 
•loor,    CDiKiftr    :in(l    p:'    int;    liric  U. 


Contnulors    for    subslrurturr.     Uarrrtl    \    .S.oll.    l.,n„l.ton    M-"-.    <)"l. 
;;.n!r.,-.or.    lor    s.MH.r..ru.-.ur..     Di.k.on    Uri.ly.-    Work.   C.,.,   t.mplK.ilr 


)nl,    Ont 


Totji!    cost.    SiK.noo. 


BRIDGE   OVER    HOLLAND    RIVER.  NEAR    BRADFORD.  ONT. 


r.i«c  i; 


1 


,»tT,MO»B  TRUSS   .«...««  «VHR^THK^H.JM„..»  K.VHR  »N   SCAR.HTT    »O.D. 

Sio.7ix>  t"  SS,.UK>  VI.) 

StiTl    MilMT^triMliMV    Willi   .'■nrr.lr    I....1  •  ■       ^    ^^^  ^^  ,,__.„  .j,, 

( , )    Al.ulnu'nts  ;    I  J»   Al.i.lin.'nl-    ^""l    P"''' ^^  ^^,  ,00  00 

|-illi'i«   ;i|)|)ri>:i(  li>>    ', '■    1    •  1 ^^o  ""  -5"  "" 

■IVrnporMry    ImuI^.'    :Mu1    r.-M,.n.l    .,1    ,.M    l-M-lp' _  J__  

Sis,7ix)  00  Si.s.iHKj  00 

' --  -;■->  -  r'-  ;;;/■;;:;:,::  ■::;!;;;'-..;i:,,-:r;,:=r;r';sr',:;;  ;i;;; 

iH-tl.r  xvitlmul  .   .cntr..   ....... yn   «  -<■„   "'«-'•'•    '  ^,  .,.    ,,;,,,,   ...^   .    .in^K-    span 

;;;.s  ,:■':;;:„:',::»:;:■■::  -'I-  ";-"-■-■ '  ■-  -■ ^ ' ""■ 

Sp:in.   JCM  It-.   "•■■"•■   '"  ""'"■   "'    '"••""•«'"• 

Knj(l«:iy,     I"    "•    '  l>'ii 

||,.i.|„    .,1     tru.Ms.     ^..    1,.  ^^ ^^      ^       ||.    1^^    ,^    ^__^      ,,,,,„,^.,     „^„,    ,„„. 

K.int.iKi-nniil      lor     lluoi,         No.      i.i,     lu.i    .  1 

Mill    ami   shop    -l""-"-/^';'^;'   "  ;":^"       ;     ,     W.    „.    Annis,   .:„l   .|.    K.    H.ni.. 

l>am'    lis  l':ma<l:i. 


BRIUGK 


"^^^^^HK    HUMBER    RIVHR    ON    THK    SCARl.KTT    ROAD. 
YORK    COUNTY. 


I'iiKf  i<) 


REINFORCHI)    CONCRETK    BRIDUBS. 


CON'C'Ki;  ri-;  is  not  a  nuw  or  expcriiiKMilal  hiiildint;  malcrial,  but  is  oiu-  of  llic 
oMt'sl  ol  uliicli  wf  have  record,  and  tlu'  rviirit  dt'xiic  of  rt-inlon  in^  coiurflv  with  sti'fl  has 
a(l<l«'d  jiTfatly  to  its  salVly  and  ocoiioniv.  A  utII-fU'siyncd  and  wvll-conslructfd  concrite  anh 
is  <iiK-  ol  ihv  salisl,  most  durable  and  niosl  hiaulilul  lornis  of  bridi;e,  and  u  here  llio  situation 
is   favorable   it    is  often  eliea|MT   than    a    st<'«>l   bri<lt;e    with    a    ( onerete    (loor. 

Hou»'\»'r,  the  dmability,  and  even  llu'  safiMy  of  :•  coniretc  anli  dejwnds  entirely  upon 
the  (lesit;n,  the  seI«Ttion  and  [(roporlionini;  of  materials,  and  t  le  care  taken  in  i Diislructiiin. 
On  the  one  hand,  iK-iause  of  exiellenl  disiyn  and  workmanship,  \\c  h.i\e  concrete  arches  built 
by  the  an<  i«'nt  Romans  which  remain  to  the  pres»'nt  <lav,  and  numln'rU'ss  concrete  arches 
built  in  the  last  fifteen  years  which  lia\e  stcxid  the  severest  tests  without  showinj;  crack  or 
Maw,  and  have  i,'rovv  ii  h.irtkr  and  Inller  with  ai;<'.  On  tin-  other  hand,  many  coni  rete  arch,  s 
built  in  recent  years,  even  with  the  advamai;e  of  steel  reinfon  t-menl,  have  alreadv  partially 
or    wholly    tailed    on    account    of    poor   design    or     it;norani<'     or     carelessness     in     workmanship. 

\rnoii",st  the  common  sources  of  (lani;er  mav  be  mentioned,  first,  .ittemptini;  to  measure 
cemeni  loos<'  in  wide  ban.iws;  secondly,  iisint;  pit-run  i;r-,\«l  will'out  such  addition.il  af^^jre- 
LSile  as  may  be  re(|nired,  or  without  even  lestint;  its  liliiess,  thoui;h  it  mav  lontain  an  txcess 
"I  sr.nd.  which  is  the  usual  case,  or  tint  enr>uyb  sand,  which  -omt-iiiiH-s  li.ippens.  .\j;aiu, 
some   are   de<'eived    by   the   apparent    simpli(ily    of    the    outlines   of    an    arch    into    supposing    that 


\ 


the  (U-siijnini;  is  so  simple  tli:ii  ii  ni.iy  1m'  iin<l<Tt.ikcn  by  out-  wiio  hns  siwii  the  matter  no 
siM'dal  sludy,  :iiul  who  woiiUl  not  attempt  to  <U  sign  a  steel  bridge.  Xotliing  could  Ik-  farther 
Irom  the  truth.  Keuterdahl  says  in  his  work  on  arches:  "Of  all  the  problems  of  bridge 
engineering,    the   analysis   of    the    anli    is  by   far   the    most    dillicult." 

All    our    anhes    are    designed    and    analysed   in    ac.-ordanre  with   the    theory    of   elasticity. 

\\  here  ther<-  is  not  siillicient  height  for  an  an  h  from  water  to  roadway,  or  wher<-  the 
loundations  would  re<|uire  too  exixnsive  tre.itnieni  to  <-nable  them  to  resist  the  great  hori- 
zontal thrust  of  ;in  .irch  which  lends  to  spread  the  abutments  apart,  or  when'  it  is  desired 
to  build  .1  new  su|Hrstruclure  upon  old  abutments  and  piers,  a  reinfoned  concrete  girder  or 
truss    bridge    may    Ik'   i-onstrui  ted    for    about    the   same   price   generally   ;is  a   good   steel   bridge. 

Kxamples  of  the  several  tyixs  mentioned  above,  with  sonic  remarks  as  to  the  special 
t<.iluresof   e.i(h,    are    gi\cn    in    Ihc    nM( cecding   p.iges. 


I'a«c  21 


BRIDGE    ON    TOWNLINF.    BF.TVVF.FN    KING     '.ND    VAUGHAN    TOWNSHIPS, 

COUNTY    OF    YORK. 

A  I'l.AT  ARCH  -hoiild  ii"!  !«•  roiisn  iiclcd  in  a  situation  wIuto  piling  is  ri'ciuiri'cl 
without  i'xci-ptional  caic  in  (U-sit^nint;  tlic  louiulation-,  lor  il  the  abiitiiu-nts  spread  fvfn  slii;litly 
tho    arcli    will    crai  U — sonK'tinics    to    a    <lant;trous   extrnt. 

Tlu'  lirl(li;f  illiistratfd  is  an  txaiiipli'  ol  oiu-  nicthod  ol  treating  a  f|iiirl<san(l  iK'd. 
Ilrre  si-vtral  niws  iil  pik-s,  JO  U-cl  lonii,  dri\tn  to  rtliisal,  lornK'd  the  loundation  on  caih 
side.  Tho  i-oncri'lc  ahutmciits  wvrv  tii-d  toyiilifr  hy  stiH'l  rods  fnilu-ddod  in  a  h-inih  concroto 
slal),  three'  leet  IhIou  the  surlaie  ol  low  water,  whieh  may  l)e  descrilR-d  as  ,in  invert  or  apron, 
Corniing    the    h«(l    i>r    the    str<ain.  r    ^  .        ^  fv'iv,  .,  .     ■*- 

Clear    span.    45   It. 

Roadway.    14    It. 

Rise  of   arch,    5    It.   h   in. 

Distanee    from    roadway    to    low    water,    S    ft.    o   in. 

t'ontrai  tor.   John    A.    Watson,    l.asUay,    Out. 

Cost,    eomplete.    Sj..Stij. 


r':i«e 


i 


BRIDGH    ON    TOWNI.INK    BHTWHEN    KING    AND    VAUGHAN    TOWNSHIPS, 

COUNTY    OF    YORK. 


Page  23 


A 


ARCH    AT    KLHINUHKU.   ONT. 

THIS  IS  AN  ox;mi[)lf  ol  ,i  rather  liigli  :irc'li  on  :i  j;r;t(lc  of  o  pii  ci'iil.,  which  in'<'cs- 
sil:ilo(l  an  awia^o  of  two  li'i't  fjrfalor  dvplh  of  tillinj;,  or  about  J40  pounds  jH'r  scjuarc  loot 
t;R'al<'r  wvi^hl,  on  one  side  of  th»'  arch  than  on  the  other.  If  the  desij;n  hail  not  iR'cn  specially 
prepared  to  meet  this  condition  tliis  would  ha\«'  inipo^v  '  a  much  (greater  additional  strain 
upon  the  arch  than  the  hea\i«'st  lixe  load  that  it  would  ever  ha\e  to  iH'ar.  There  are  two 
MH'thods  l>y  which  such  uns\  ninietrii  al  loading;  may  he  provided  lor.  One  is  to  distort  the 
curvature  of  the  arch  in  accordance  with  i  (jmpiit.ition  so  that  it  ir.ay  properly  resist  the 
une(|iial  loa<ls,  and  the  other  is  to  correctly  bal.ince  the  loads  on  either  side  of  tlie  arch  hy 
usin^    lif^httT  ml;      iiaterial   on    one    side    tli.in   on    the    otlu'r.     In    the    Kleinberj;    an  h    rei'ourse 

was  had  ti'  'ill  melliods.  The  curvature  was  only  slij.;htly  changed  from  the  symmetrical 
so  as  not  to  he  very  noticeabU'  to  the  eve,  and  in  addition  to  this  cinders  were  used  lor  a 
considerable    proportion    of    the    lilliny    on    one    side  of    the    arch    and    bouUlers    on    the    other. 

It  may  Ih.'  mentioned  th.it  in  i;eneral  the  heiijht  of  roadway  from  river  IhmI  allects  the 
price  of  an  an  h  (or,  indeed,  <)f  any  kind  of  bridt;«0  nuich  more  than  the  span.  As  an  example, 
the  KleinlM'rj;  ;irrh  contains  nearlv  double  the  f|uanlity  of  com  I'ele  of  the  \'auf;h.in  ar-  It 
(shown    on    the    pn^cedin;.;   pat;e),    .dthouiih    the    sp.in    is    onlv    live    feet     i;reater. 


("U'.ir    span    ol    .irch,    50   It. 
Koadw.iy,    Hi   ft. 
Ihight    of    flcM)r    from    low 
Rise   of    inli,    1  1   ft.    h   in. 
Cost   of   ,irc  h  and    lillini;,   $ 


water  at    crown   cif    arch,     17    feet. 


I'.cw 


-4 


ittaMmm 


ARCH    AT    KLKINBKRG.  ONT. 


PaK'o  ^5 


A 


ARCH    OVER    HOI.I.ANI)    RIVER.   NEWMARKET.  ONT. 

THIS  \Ulll  IS  n..l  M  l.i«lnv;iv  bri.li;,',  hul  w;is  cl.-i.ymd  by  us  l.ir  llir  M^-ln.pollt;in 
I)nisi„n  ,.l  Iho  T..r.M,t,.  ;.n<l  N  orU  UmliM  KaiKvMv.  ^m-l  i'  i..lr.Kl...y<l  l"-v  j.-  m  tyiH'  ..I 
strn.tun-  wl,i.  h  tniyht  wrll  Ih^  .,>>-,1  lor  hif^lnv.y  l.ri.lM.s  .ppn.ulu.d  l.y  v..,y  Im^h  o.nb.nk- 
monts.  ll.MV  tb..  dq.'l'  "'  I'll  "<>"l'l  1'^'"-  ■H'<<'->i':"^'<'  ^''-y  <'M>»'"s.vc-  u.nj;  w:.lls  il  tlu-  mou 
usu.l  Mn.l  ol  .nb  bM.l  b,..n  mlcpt...!.  ibis  .ksisn  ■•.■s.b.d  in  .  sMVint;  ol  .Ik.uI  .H  jht  .-.■nt 
„v.M-  .11  ;nrb  «ill.  win;;  v  ;,lls.  .-.n.l  br.n,i;lU  lb.'  lirst  ,  ,.s.  M„mwhMt  lu'lcw  lb:,l  lor  m  sl.d 
bridiio    wilb    coik  rrlc    ;ibuliiuMils    mihI    wiiii;    umIIs. 

To    a(l;ipl    lliis    l.ri(li;r    lo    l,ii;b«;,y    Ir;,!!,,    it     uoiild    only    Ih^    lUMCss^ny    lo    pbnv    :.    lonr,- 
on   cillur    sicU-   ;il    t1u>   top  ol    llic    till. 

Clojr   span   ol    ari  b,  50   It. 

Kisf   ol    ar<  b,    J_;  ft. 

Hii^lit    of    roadway    from    walir.    .'7    ft. 

Widtb   of   abutmcnl-   at   tlu-  spi  ii)i;iiit;    line,    't\    H- 

W'idlb  aiross   arcli   M    irouii,    Ji    II. 

ICarth   fill  over  irown,   J   tt.  o  in. 

Thi.Uncss   of   aril,   at    irown,    1    ft.    l>   in- 

l)csii;iicd    for    a    loa:'    nl     s.";"'  i".tind>    )>.'r  lineal    fool. 

C'onlV.i.lors,   0     I.    llirkv   \    Son,    lIiimlHr    Hay,   Ont. 


l'aj,'o  2(, 


ARCH    OVER    HOLLAND    RIVKR.   NEWMARKET,   ONT. 


I'.lKl-    27 


THE    HOLLY    BRIDGK.  CONCESSION    5,  YORK    TOWNSHIP. 

(■()\CRI-:ri':  CIKDI^K  1?K11)(;KS  -.nv  suilablf  lor  slioil  >p:ins  in  sitiwiliuns  « lure  llu- 
(li-liiiKv  Irom  IliM.r  to  low  \^  mKt  \vill  not  iH-niiit  of  an  iMvli.  I'vcn  wlu-ro  this  (listen.*'  is 
MiHi.itnl  lor  a  low  anil  llif  t;ii<k'r  l).i(li;f  is  fjvnvrally  more  .■cononii.-al  il  llu-  loiindalions 
.-.•(|iiirf    pilin-.      W.-    liavr    .U'siym-d    i^ircUr    lirid^os    for    spans    up   to    50    l.rl,    l>iit    {or    arvnU-r 


pans    llian    1 


"his    tln'   con.  r»lf    truss  hriil.m'   <lcs<ril)c(l   on    lliv   loll  )vvini;    pat;v   is   prck-riblc. 


Span,    .;o    It.   (  U-ar. 

DisiaiKc    troiii    HiMir    to    Inu    water,    S    11. 

Uo.idway,    10    II. 

Wfil^lil    ol     sU|H'rslriirlinc,    I'O    Ions. 

Conlrac  lors.    Mi  l.tnnan   \    Ali'sandcr, 

tost  of   abutiniiUs   and    >uiH-rs|ru(turf,    .sii.icjc^). 


l'.^l,"■  :S 


THE    HOLLY    BRIDGE.  CONCESSION    5.  YORK  TOWNSHIP. 


J 


Patif  ->) 


MIDDLE    ROAD    BRIDUK    OVHR    THK    KTOUICOKK    RIVER.   BETWEEN    THE 
COUNTIES   OH    YORK    AND    PEEL. 

RHIM'<)UC1".I)  lOMKi: n:  rUlSS  lti;il)<il':S  ..ymhinc  thf  ixTiiiiiiifnii-  of  comroU- 
.•.mstru.ti..M  xvilh  tho  s;r:M<lul  li.u-  ol  trusses  «ilh  ruvM'il  lop  .  hor.ls  at  a  rost  pra.tKi.lly 
Iho  sanu'  as  that  ol  «o.k1  st.rl  strn.lur.-s  xvilh  ron,  r.-lr  noors.  In  situations  Nvlu-re  vK-ldinK 
l.,uu(lati..ns  or  insulli.i.nt  rise  r.n.l.r  ihr  .•n,,,loynunl  ol  an  anh  i.npra.  li.ablo.  or.  as  in  tho 
prosi'nl  .as,.,  wlirro  a  new  suiRrslni.HM.-  is  r.(|uirc<l  on  ill.-  ol.l  al.ulmonts,  an  equally  artistic 
result  may  1h'  se.ured  at  no  -r.' aUr  ,.,si  an.l  will,  no  all.-.i.lant  stru.tural  un.ertainty  hy  the 
use  of    a    reinlor.i'd    .'on.rt'le    truss    span. 

riu-  Mi<lclle  K..a.l  l.ridj^e,  ih.-  lirsl  slrn.ln.e  ol  ils  Ui.i.l  to  Ik-  l).iill  in  fana.la  and  oiu- 
„f  the  first  in  A.neri.  a,  was  ..Mi.  ially  opene.l  i.i  O.IoIht,  ..,.><».  Dinini;  ...nslnKtion  a.ul  sin.e 
,-,,nipleli..n  it  has  ev, -e,!  a  i;r.al  deal  ol  interest  anion-  engineers  and  nuini.ipal  olh.ers 
from  its  novel  .hara.ler  and  ih.-  p..ssil,ilities  suKS'-'tfd  l.y  its  su.-.essful  .-ompletion  and 
„,M'ration.  The  sexeresl  load  lor  a  hi-hway  l.ri.lije.  ...nsistinj;  of  a  densely  pa.  l<ed  herd  ol 
rearing,  Iramplini;  .allle.  whi.  Ii  w.ii;lu.l  not  l.-ss  than  .55  l..ns.  was  applied  on  opening  day, 
and  failed  1..  produ.e  more  than  a  l,v.n..r.  I  he  ...nlenli..n  was  thus  justilied  that  in  a  massive 
...n.rele  sir,,,  line  the  impa.  I  .  ife.t  of  t.a.ns  l,„nin-  <lown  the  gra.le  of  5  ^^-r  ,ent..  whi.h 
was    ne.essitated    at    this  (xiinl,    would    Ik-   \<-ry   small. 


l'aK<-  ,T' 


MIDDLE    ROAD    BRIDGE. 


PaRe  31 


Thf  ...miiii-sioiu-iv  l..r  vxIi.hh  iIu'  l..i.l|;r  was  hiiill  «.ii-  W  ani.n  («■...  S.  Ilniiy.  U  . 
1).  Amiis  and  J.  I'.  Harris,  ..I  York,  aii.l  W  ar.l.n  Ja.  U>..m  and  I.  I..  Krnnrd> .  ..I  l'.-.l.  Hh' 
ii.nlrailors   wtrc   O.    I..    Hicks   .V    Son,    of   lliinilM'r   l«a>,  Onl. 

Ihv  sUfl  r.'inlonrnunl  iiNt'<l  uas  primipally  plain  n.imd  rods  h.r  llif  Umss.s,  Ikmips 
and  hand-rail,  and  lur  thr  ll.M.r  slal.  it  uas  .-xpandt-d  ni.lal,  ni.nuila.Hinil  In  tlio  I'xpand.d 
M«aal    and    1- ir.pniiilinv;    l'<>.,    "I     loninlo. 

We  shall  Ik>  pUasrd  to  svnd  on  appliialioii  lo  ninnii  ipal  oHi(  »Ts  or  ollnrs  who  may  Ix' 
inlrrisi.'d    a    l)<K>klil    dis.  libin^    ihis    l>ridi;t-    more  lii!l\. 


Span,  Sj    II.,   untrf  to  icntrc  ot    Ixarinys. 

Koadway,    15   It.    J   in. 

Il.iiiht   ol    lloor    atxivo    wattT,    14    ft.   at    one  »nd  arul    iS   fl.    at    llir   nlluT. 

Wiijiht   of   su|Hrsirii(  turi',   jcxi  tons. 

Cost    of   sii|KTs|ruc  tiirc,    !>.^,ii|o. 


MIDDLK    ROAD    BRIDGE. 
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il 


VANK     ■ARBBR. 

YORK    COUNTY    BNOINBaR 


C.    R.    YOUNO,    B.A.SC, 

A.M.  CAN.   SOC.  C.B. 


BARBER  &  YOUiXG 

Srtligp  mh  01rurtural  ittginwa 

STEEL  AND  REINFORCED  CONCRETE   BRIDQES   FOR  HIGHWAYS, 

ELECTRIC  OR  STEAM  RAILWAYS; 

BUIL0INQ8  AND  OTHER  STRUCTURES  OF  STEEL  OR  REINFORCED  CONCRETE; 

FOUNDATIONS;  MUNICIPAL  WORK 


TELEPHONES  l  "*''•  "■   '"'' 

I  NIGHT,  C.  118  or  N.  3217 


67    ADELAIDE    STREET    EAST 

TORONTO,    ONT. 


